The compositions of the essential oils obtained by hydrodistillation of the ripe fruits, flowering aerial parts and roots of Elaeoselinum asclepium (L.) Bertol subsp. meoides (Desf.) Fiori (Apiaceae) were determined by GC-MS analysis. All the analyzed parts were very rich in α-pinene (77.1%, 92.2% and 60.8%, respectively). Other compounds detected in appreciable amounts were β-pinene (4.3%, 4.0% and 8.2%), and sabinene (11.9% in ripe fruits; 12.8% in aerial parts). The plant synthesizes different classes of monoterpenes, including pinane, camphane, thujane, menthane, and fenchane derivatives, besides some acyclic monoterpenes.Trace amounts of sesquiterpenes and diterpenes were also detected.
The genus Elaeoselinum W. D. J. Koch ex DC. (Umbelliferae) is represented in the European flora by four species: E. asclepium (L.) Bertol, E. foetidum (L.) Boiss, E. gummiferum (Desf.) Tutin, and E. tenuifolium (Lag.) Lange [1] . The last of these is now classified as Distichoselinum tenuifolium (Lag.) Garcia Martin & Silvestre [2] , with some subspecies. E. fontanesii Boiss is the unique non-European species, growing in northwest Africa [2] .
In Italy, E. asclepium comprises two subspecies [3] : E. asclepium subsp. asclepium (syn. E. hispanicum (Lange) Pau), and E. asclepium subsp. meoides (Desf.) Fiori (syn, E. meoides (Desf.) Koch ex DC). The former is distributed in eastern parts of Spain, Ibiza, southern parts of Italy, Sicily, Greece and adjacent islands [2] , while the latter grows in southern Italy, Sardinia, Sicily, Algeria and Morocco [2] . E. asclepium subsp. meoides differs from the other subspecies by the presence of narrowly winged fruits and the presence of a few bracts and bracteoles [1] .
The genus Elaeoselinum belongs to the Apioideae subfamily (Laserpitieae tribe). This tribe is considered to be typical of the Old World, and includes the genera Laserpitium, Siler, Melanoselinum, Guillonea, Rouya, Polylophium, Thapsia and Elaeoselinum [4, 5] .
It is reported that the leaves of E. asclepium subsp. meoides are used as bulk plugs to filter milk; during its passage through the plant material, the milk acquires a characteristic pleasant aroma [6] . In addition, E. asclepium is the host of a much sought after mushroom, Pleurotus eryngii var. elaeoselini [7] .
Diterpenes (beyerane, kaurane and atisane derivatives), some with gibberellin-like activity, were reported from the neutral and acid fractions of the benzene extract of the roots of E. asclepium [8, 9] . Kaurane flavonoids have also been detected, such as luteolin in E. foetidum and E. meoides, quercetin in E. gummiferum, and kaempferol in E. tenuifolium [4] . Recently, in the acetone fraction of the aerial parts of E. asclepium subsp. meoides, meoidic acid and some known diterpenes were identified and tested as cytotoxic agents against rat glioma C6 cells [10] . A recent study reported the larvicidal effectiveness against Culex pipiens L. of the essential oil of E. asclepium growing in Greece. This activity was attributed mainly to the nonoxygenated monoterpene fraction [11] .
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In this paper we report the composition of the essential oils obtained from ripe fruits, flowering aerial parts and roots of E. asclepium subsp. meoides, and the results are compared with oils from other Elaeoselinum species and subspecies.
The highest essential oil yield was obtained from the ripe fruits (3.8%), followed by the roots (2.2%) and the aerial parts (0.95%). Globally, 46 constituents were identified, accounting for 92.2-99.1% of the whole oils (Table1). All the plant parts produced essential oils dominated by monoterpenes (>92%). Among them, monoterpene hydrocarbons were the main chemical class (86.4-98.8%), while oxygenated monoterpenes were less represented, varying from 0 in the roots to 0.9% in ripe fruits and 5.8% in the aerial parts. The essential oil of the roots also contained small amounts of sesquiterpene hydrocarbons (0.2%) and diterpenes (0.1%). These compounds were either absent or detected in trace amounts in the other oils. Among the monoterpenes, the most representative constituents were α-pinene (60.8, 77.1, and 92.2% for aerial parts, ripe fruits and roots, respectively), followed by sabinene (12.8, 11.9 and 0.3%) and β-pinene (8.2, 4.3 and 4.0%). It was noted that the decrease in the sabinene content of the roots was compensated by a higher percentage of αpinene, in harmony with the essential oils of other Elaeoselinum species [18] [19] [20] [21] , as summarized in Table  2 . Either α-pinene or α+β-pinene as the main constituent is a common character of all the species, with the exception of E. tenuifolium fruits (where myrcene (47.9%) and sabinene (24.3%) were the main components), and one sample of E. fontanesii fruits, in which limonene (32.9%) was the principal compound. The sum α+β-pinene > sabinene was found for all the species, with the exception of E. tenuifolium (Table 2) . Furthermore, the sum α+βpinene > sabinene > limonene is a common characteristic of all the species, with exception of E. tenuifolium and one sample of E. fontanesii ( Table 2 ).
E. asclepium subsp. meoides synthesizes various classes of monoterpenes, with pinane, camphane, thujane, menthane, and fenchane derivatives, together with some acyclic monoterpenes. Some of the volatile constituents, such as chrysanthenone, α-campholenal, transpinocarveol, cis-verbenol, pinocarvone, p-mentha-1,5dien-8-ol, verbenone, trans-carveol, thymol methyl ether, carvone, cyclosativene, β-elemene and γ-cadinene are recorded for the first time for the genus.
Some authors have revised the chemistry and biological activity of the genus evidencing the ability of these plants to synthesize kauranes, beyeranes and artisane tetracyclic diterpenes, which derive from pimarane precursors [22] . The analysis of the essential oil of E. asclepium subsp. meoides revealed the presence of kaurene and epi-13manoyl oxide in very small amounts. The presence of manoyl oxide in E. gummiferum [19] confirms the ability of this genus to synthesize labdane diterpenes. However, because of their very low volatility, the small percentage of diterpenes detected in the essential oil does not reflect the real percentages of these compounds, especially the oxygenated ones produced by the plant. So, the presence of small amounts of diterpenes in the essential oils could be a good chemical indicator of plants with potentially higher contents of these compounds.
Essential oils of Elaeoselinum asclepium subsp. meoides.
Natural Product Communications Vol. 5 (7) 2010 1113 After air drying at room temperature, the plant material was ground, and 100 g of each sample was submitted to hydrodistillation in a Clevenger-like apparatus for 2 h. The essential oils were stored in sealed vials under refrigeration prior to analysis.
The GC analyses were accomplished using a HP-5890 Series II instrument equipped with HP-WAX and HP-5 capillary columns (30 m x 0.25 mm,0.25 μm film thickness; working conditions are as reported previously [23] . GC-EIMS analyses were performed with a Varian CP-3800 gas chromatograph equipped with a DB-5 capillary column (30 m x 0.25 mm; coating thickness 0.25 µm) and a Varian Saturn 2000 ion trap mass detector. Injector and transfer line temperatures were 220 and 240°C, respectively; oven temperature was programmed from 60°C to 240°C at 3°C/min; carrier gas helium at 1 mL/min; injection of 0.2 mL (10% nhexane solution); split ratio 1:30.
Identification of the constituents was based on comparison of the retention times with those of authentic samples, comparing their Linear Retention Indices relative to a series of n-hydrocarbons, and by computer matching against commercial [12] and homemade library MS built up from pure substances and components of known essential oils and MS literature data [12] [13] [14] [15] [16] [17] [18] . Moreover, the molecular weights of all the identified substances were confirmed by GC-CIMS, using MeOH as CI ionizing gas.
